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Tucson Amateur Packet Radio Corporation 
A Non-Profit Research and Dovelopment Corporation 


Spring 2000 President's Corner 
Issue # 78 Dnyton is upon Us and as in years past TAPR is always in a rush to pot 
= — } things done or reported by convention tine. No matter how early you start 
Published py: in the year to get ready, it always socms like there is néver enough time to 
Tucson Amateur Packel Radio . get things finighed, This Dayton should be another fun one. The TAPR 
9987-909 E. Tanque Norse Ra.ega7 forum hes 9 number of very good talks covering a wide range of wpics. 
Hoven” rnb Ron's forget that the forum begins on Friday morning again this year. For 
FAK: 940-566-2544 the dinner Friday, we have becn able to gct COR Chas Richard, W41TF7,, 
lapr@tapr.crg USN who will be talking on “Amateur Radio and Sulmnarine NR-1"_ The 
wHewlapr.org talk should be a wéry good one and a5 usual dinner should be excellent! 
The date for the 2000 ARRI. und TAPR Digital Communications 
Office Hours: Conference. Start plunning w attend dhe conterénce to be held September 
Tuvsday - Friday 21-24, 2000 in Orlaido. Flonda. If you are an author, the deadline for 
9:00am-12:00, 3:00-8:00pm Central papers will again be at the end of July, 


The TAPR FHSS project with Dandin moves aliny, The RF board has 
. been undergwing # circuit by circum check by John Schorder in Dallas, 
In This Issue... When fe has completed that the RF bourd should be ready for final layout 


AL EL Glecton eshte and mfg issues can be examined. The luest version of the digital bourd is 


ARAL/TAPR DCG 

GPS Selective Availabilty Look for TAPR at these Upcoming Events 
Turned Off Permanenily ........ 

RiGBlaster - A Soundeard Sept 22, 2000 Annual Board of Directors Meeting, Orlando, FL, 
To Fig INEPFACCL.cecsersservernreeree n 

Multiport Packst Radia Sept, 22-24, 2000 pK ENT Piglet Communication Conference 
PO-CAI von ssviecnessns conse a 

APRSdec - The Full APRS Sept. 23,2000 Annual Membership Meeting; Orlando, Florida 
Decoder Program..... 
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Excerpts: 

Structure _ 
Chapter 3. 
Chapter 4. 
Chapter 5. 


ADDRESS CORRECTION REQUESTED 
————— nT 


Presdipit's Comer contirsed— 

aut of thy bound Inase and testing hae hewen un (A 
numberof changes were made this lust (neve bused on the 
Jast version. As soon as the digital bourd can be debipyed 
andl (he low level code updated fie rho now Rardware 
configunution, we should be very close to moving 1 
testing. 


Until mext quarter, 
Greg Jones, WNIIVD 


Elections 


The (wat neue of the PSR hurl the lection bullet for 
Board of Directors, First, Twould like to thank-ull those 
who look he Lite to vole, Re-elected 10 the board iy Greg 
Jones, WOSIVD, John Kuster. W8DDD, snd Mel 
Whilten, KOPF. Thinksagam (all those whi nqide this 
Process Pwrssitle 


Greg Jonev. WDSIVD 
Presicent = 


New CDs 


TAPRits intaducing=new line pf CDs No Tanger oan 
We pet overyihing On one ON, oa we are breaking it up 
into, severu!, CD number ane will bo the Uruditional 
software library, Yoo. You can get all these npht off ths 
web, but the reuse we still mike Utes avadlebbe ty thet not 
everyore hits wel goosss or che Bandwidth for the 
Jaformation they require. CD number two will be the SIG 
auchives. CD number throe will he a series af Cbs 
covering the various Digits! Communication 
Conferences. We hive PDMed the various proceedings 
and Will be jacluding there searchable documents along 
with the wudio Froup the conferener for Unite yours we 
have it These will be bundled with the actual paper copy 
ofthe proceedings while supplies last, When the supply 
ofa proceeding has ruy ow, theo only the CD will be 
avilable CD number four will be a series of CDx 
covering tie PSR ia pdf forma ‘Tho PSR CD js all 
under scanning aed is 2 (tle While off from ocing 
available. 


ARRUTAPR DCC 2000 


The date has been Set for the 2000 ARRI- and TAPR 
Digital Communications Conference. ft will be held on 
September 21-24, MXM} in Orlando, FL, fest a few mites 
from the Orlando International uicport, The Tull devil 
on the conterence will appear in Me neat PSR Th 
addition, there will be a TAPR iwembership mecting 
during the conferenve, Be sure 16 spread the wore aboot 
the DCC, Check the web page for tuil decals an we know 
ther www. Giprorgidey. 
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Trig semen Copyright © 200M Two Acmuear Packet Radia 
Corp Unies oftverwme nubepied, arplei penriinine & prened to (opie 
Lay any muierialy apeess ing herein ir porto imiecceal Amarcur publ 
Comme crivvidied thee Gvrelit iy givenie hath te auther and TARR, alnng 
wilt che TAPE phose quenber (040.355 -0008), Ceher repmduction ts 
Perh reve wathnaat wituen parrmicalen Frtin TAN 

Opiates expense are Hime al the suihors ape mor necessarily ties 
MOTAVH, ive Banntul CAreciin. Cows, ar the Edijor. Arunptance tal 
adveviwuie oes nid vonalilwic undorciiny, by TARR, nf ihe prelucss 
ad vciked APRS Ws.reqidonnil iy Bile Meunongs, WE4APR 
MIC Ey 2 pedemtart of fled Mrumaye WHHALH 


Potitiattie. Senet eddies dhediapes fo TAPR, #.0, Ores S111, Cacao. 
TR. TOMO 14 Mewded Sidut Regnier (ISSN 1052-3626. USPS 005- 
4119) 66 pobtinned yuurlarty by It Tuck Amulees Mechus Rac 
fain, HEF Ricky L. Wendon. TR. THANG, Meulheiinp in Tocear 
AMMMUT Fan bent Rand. bicluciiny 2 haiti bo Puched States Reginer, 
HOS 20.00 pret yeas 10 He US. Pel premoneneene OF WHICH $12.00 is allocated 
10 Pricher Aiitin Mepriiey, Metrierntiy & 520,00 i Canauli ind Mexico, 
ond SISAN) gloowhers, payatite ti U.S. funda. Memberthip and Footer 
—_ Heyuulte CAMMY be neyuruled PCrOdienl mwdage paid at Denton, 


ide 


VSR Fata 
thd) Hansen. 52600 
Qoerect cerO etry, 


Advertsing 
Cope the TAPR uffier, 
TAPR Officers. 
Presidont opan 
Vice President John Ackermann, NBUR 


Secretary Bob hansen, NIGDE 
Treasurof Jim Nonly, WASLHS 
TAPR Board of Mirectors: 
Soard Member Tet Internet 
John Ackermann, NEUR 2001 ngur@tapr.org 
Barry McLarnon, VESIF 2001 veSji@tapr.crg 
Doug WcKinney,KCIRL 2004 ke3rl@tapr.org 
Steve Bible, NTHPR 2002 n?hpr@tapr.org 
N2GDE 2002 n2gda@’ rg 
KANG 2002 kéhe@ 
WOSIVO 2002 wdSivdi 
wooo 2003) w9ddd@tepr.org 
» KOPFX 2003 kOpfa@tapr.org 


apitation of tarm on Board of Directors. 
The Tuco Arinienr Paches Kacie Corpetralion i & non-prwlit scien 
Ac renal and develiqaens Soepernt inet [Neciier SUI(CHH) oT the U.S, 
das code] Crniritanons are dedwerble 10. (he ententalliawed hy (5. tax 
laws TAPR ty wlderpred in the Stat of Arieona Sor dhe purpene of 
Gesiening end developing new systems fr High radio Communkeslon 
pete Arnaut Rabo Serece. and! fie duyserminaiing Wiloniegtign repalod 
Bering, and dbtanned Prem. wach escanyhy 


Anche subipisin deza lings five upeoneiing lagen: 


Fall 2000 Septamber 15, 2000 
Winter 2000 December 15, 2000 
Spring 2001 March 15, 2007 


Summer 2004 June 15, 2001 


Subminaton Gulitolinew: 

TAPR 16 alveayt [oleremted 10 receying intormarior atid arucles fier 
Judticniion, Uf yOu Hive fin idea (Oe fin Atrivke You wink Like 19 see, ur 
YUU, Cf LOTaniow you KAO, L doing somelhing Muar would Euteress Aipsiat 
Conus, pst Conran ne sleet 60 Mat your walk can be shared 
Gl he Atoms Sorrel, 

The pretoatd timer tor sovehen fe pean ASCUY (ext; the prefeusd 
pager Wresieata ate SIPYGL OF CX, Howe rite ene socept many poentar 
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GPS Selective Availability Tumed Off 


Permanently 


Statement By The President Regarding 
the Unired States’ Decision ‘Yo Stays Neyrading 
Cilobal Positioning System Accuracy 
May 1, 2000 


‘Teday. Tam pleised (0 announce thay the Unlred State, 
WIP stop the intentional degradution of ihe Globel 
Positioning Spsiem CGPS} signals available i the public. 
Beginning ut midmght tonigiv. We evil (his degradution 
Feature Selective Availability (SA), Tis wall meat thot 
civilian users oF GPS will be able (eo ynnyuint locations up 
roten times nite acourmely than they do naw. GPS tro 
diml-use. sitelliie-heseil system: that provides svcundie 
location and tiving duns to uscrs Worldwide, My March 
1996 Presidente! Deeiviun Dirceuve eluded in the 
goals for GPS in: “encowrge acceptance and jiueynuion 
of GPS ini peneefyl divil, comipergeal antl screntific 
applications Warkiwidt; and to cnoourage privale xector 
inedineot m and usc of LS. GPS techoologies and 
services,” To mect these goals. J conned the U.S, to 
discontinuing (Ac veo of SA by 7M with an anal 
axcagment of its continued use begining this wenn, 


The decision to distontimueS Ais Ute latest measute iy 
an on going effort 1 miawe GPS mire pexponsivs to civil 
and conmiercia! avers worldwide. Last year, Vide 
Presidant Gore antiouncedl Hurplaing to modemize GI's 
by adding iwi) new civilinn signily te enhance the civil 
dnd commercinl service, This iiitiotive js on-track and 
the budget further advances modernizution ty 
incorporating some Of he nuw features tm op io 18 
addit{onal satellites (hal are already awaniny launch or are 
Ni production, We will cantiue lo provide all of these 
capabilities to worlwide users free of charge, 


My decistun tor dixcunfinue SA was based upot a 
recommendation hy the Seeretary of Defense tn 
covordinytion with (he Depuriments of State. 
Transporation, Commerce, the Dircctor of Central 
IWlefligence, und other Executive Brunch Departmonts 
and Agencies, They realized thar worldwide 
Gansporution sufety, scentifid and commercial intyrests 
could heat be served by discontinuation of SA. Along 
with our commitment to cnhance GPS for peacehul 
applications, ny admimstration is committed co 
preserving Fully the military uniiy of OVS. The decision 
to discuntinu= SA fs coupled with uur eantiiuing effirts 
to upgrade the nulitary, utilicy of our systems thatusGPS, 
and is mupparned by threat assessments which conclude 
(hal selling BAO vero at Gis tine would haveuninimol 
Wopact Oh watinnal security Additionally. we Wave 
demonsiruved the capability lo selectively deny GPS 
Signals an at fecinnal Husin Whe far nuttin! Seetrny bs 
Uhreatened. Thre reyrorad appevuel te denying muy t gunn 
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scrvices i consistent with the 1996 plan to Wiscontinuc 
the. dng(attion of civil and wommercial GPS service 
globally through IheSA technique. 


Onginully veveloped by the Deparnnent of Defense as 
4 military syne, GPS Nas become u global aulity, Iv 
benefits users armind the world (n many differenr 
applicatians. imeluding atv. road, warino, and rail 
Davi gation welecmmumications cinergency response, ail 
Oxplomution, mining, wad many more Civilian users wall 
roMize a drained improvemenria GMS accuracy with the 
scontinustion of SA. For craps, emergency tania 
responditg: tis ory for help can now determine what side 
Of she Wighwiay they must respondeto. Werchy saving 
precious minutes. Thin increase in accuracy will ullow 
new GPS applloatOns 10 euerze anil Confiniie 10 énlrarice 
\he lives of people around the world. 


RIGBlaster - A-SoundCard to Rig Interface 


Mel Wind ROIS, 
mel DMiner 


Hore is a short review ou tle mew RIGHIaster thar bocanie 
available in April Lt Was “easily” andere fron West 
Moontiin Wadio’s xeture website 
CWWW Westiniquitulinadlo,.can\) dnd received abyut a week 
later, The following conunents are only tny opinions, {have 
no dssorliion with Wie: Maantiny Radin 


How does it look? 

The uit books a5 200 05 114 preture, the enbinet is metal 
and all the connector “eutoule” ave precise with clear silk 
sercen noMAcHaUre, Nice form want fil. Inside is a high 
quality POG ascenihly with sol lormask and silkscreen. It 
3s an altracd ve unit dha will compliment the gear you have 
10 We shock 


Is it easy to hook up? 

So much for good looks, but does It work anu is iteasy 
to" hook up"? Yes(o botli of these. Push Ona fow jumpers 
for configuring the RIGbIastwe to maith your rudio’s mic 
Pin Wl and replace Ihe oase’s cover, Next, connect the 
sound curd line outta the RIGblastedfor MIC audio to 
rudiojand if using PTT. connicet a standard RS232 cable 
10 your PC's com pom: Finally, conneee the KIGbIaster 
cable (o your radios Mic connector. DC power is 
provided using the supplied wall wor A pot is iccespible 
on liye neue flor adjusting the ne audie keel. 


Does it work? 

Several sound owrd progiams were tricd and all worked 
without prolcms, Audio level was casy.to adjust, IMD 
reports were good: A front panel switch allows R. L or 
Both selection for line aut wudia w mic in. Another 
switell neleets either PTT or VOX operation. PTT worked 
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fine with the prograins that requirod either RTS or DTR 
control. RiGihasder ullows you to keep you radio’s mie 
connected for normul voice. 


What about sound card Iina-in audio? 

T would ike to beveseen.a couple jacks far passing the 
radio's speaker audit dirough « |-) wansturmer and oul wu 
Uic sound dards fine in, Also, ant adjustuble amplifer stuape 
to bring up the mulio flee low level pccaive audio typically 
found 00 Qe “real” ancessury Connects Of most cadion 
would have been 2 nice option Merhups, if the developer's 
foccive feedbuick fiw hese options. they could be corsadercd 
tn future designs, Fuse the rewr audio infaut connoctor ast pny 
IRC IST-24$ fe a SCS PTCI, bot Thetieve the RiGbiavter 
could he connected here uy weil. 


Nitpicking... 

No schemanc 6 provided in ihe manual bun i: i 
available from West Mountain's web site, The manual is 
a hide sparse but provides adecuute Information. A 
“cabling™ dingramy showing die connections helween the 
radio, RIGbIaster and PC would be telpful for the first 
line PSKers 


Good value? 

Yes. ALTISL the price may soem a (ite high but i iy 
weil made, works “asadvertined™ and makes life co much 
“easior" for Inking sound Gard ty radio connections. I 
provides same nice features thar would require quite # hit 
of effort for most folks to duplicate, Pplan to buy another 
one for my second sound blusted radia. 


Multiport Packet Radio PC-Card 


Desoription 

This cand named "BASY SCC4” hus been implemented 
by @ French ainateur, FIFRY. (o unswer the reeds of 
packer radio network nodes und BBS sysops. The design 
has addressed the difficulticn of using different SCC 
(Synemnous Compnication Controller) cards existing 
onthe European market, and hux integrated the necessary 
functions for an easy implementation. This carl provides 
four serial ports to modems or TNCs. It is possible to 
install up to four vatds on the sue PC for a total of 16 
ports. 


Criterla of Design 

Any “aVorage Ham” can build il, iT he knows how to 
read s layout, and how to hold a soldering 1mm by the right 
sidq\_ or having frends to help him, 

The bourd is compatible willy various proloools 
indhiding: FLEXNET, NOS, THENET, ROSE, FRAC, 
AXIS, TCP-IP. KISS, XSCC of PEIDNN, TFPCK of 
DGOFT, ASYSCC of IKSNAX ete, 
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Packe! Slatus Raester 


Technical Specifications 

The boaed is 9 double sided printed circuit board with 
imetallnved holes, stikscreen, and sulder masks, Ip is an 
LSA 16 beard (length 20K) mm) allowing for usc of IRQs 
3.4.5.6, 7.9, 10,1), 12, (4.0 15, 


Trincludes four synchronous or synchronous, simplex 
or duplex ports, with maly one IRQ used by curd. The 
speed of frunamisson asd mode of opermion of each port 
is configuralile soppraisly by sofware, 


UL cam be set to opermte al four possible addresses 
selectytile by jumpers (/ 50h, 300h, 2B, 200), 


It includes protection agunataupply over-voltages und 
over-turrerss. The cand can supply power to the modems 
at 12V or SY using the seriul cables, A watchdog circuit 
is sed for guromutic gesey of the PC in case of software 
“hang”. 


Ir incTudes the ability (0 bse the intemal clock utpur 
of the curd to-synehronize extemal modems, The clock 
cutpyt i configurable my either x12 or x16 (G3RUH 
modemv). The lock Can be used for (he synchronization 
Af each pave, either the ¢lock divider of the card. ar from 
un external modem 


Troublestworing 1s aided by activity LEDs, and test 
points forthe clocks wn each pars 


All signuls entering and exiting the card are fully 
buffered, These circuits protect the card in the cvent of a 
severe accident OF mistake on (l\¢ cxternal equipment, 


The oscillator Is designed to accept crystals of 4.9152 
MHz und even multiples, and hus built in dividers by 1, 
2 and 4 to adapt to the different configurations and 
availuble crystaly. 


Availability 

This Kit, including 10 MiR2 85C30s, pre-wired 
Sonnectors, printed circult hoard, and all necessary 
Components und accesories, is commercialized by the 
French company ABEL, The price list is on the web site of 
the company AE] (www-acitoch.com), [About $150 U.S. 
do} lies plus shipping.] 


Schematics, luyouty, (echnteul docementation on the 
85x30s, and 0 lot of other ham related files and links, are 
on the web Site of the radio club FGOKBF 
(vewwenmn imino f6kbh 


Future Developments 

A GMSK modem comparible G3RUH, KING, DF9IC 
suc for (runsmission speeds af 4800 to 200 kbps is in 
preparation, ‘The design as finished, and the realization of 
prototypes will be made during Match 2000, 
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Siasrae eatnaniy 
The Full APRS Decoder Program 


Tan Wale GINRW 
Technical Eade, AUKS Pretoog) Specifies 


While working on the APRS Protocol Specificativn, | 
found it Useful to welta on APRS Decoder Program 
(APRSdee) to verify the details of ihe protocol. 


APRSiNe parses APRS pockets in TNCAGate ouput 
Jornal or UT- View log Formal, producing a full decode of 
every dai clemenc in each packet, 


APRSdee is a particularly uxeful ioot for: 
+ APRS software developinent anil resting, 
4 FIC development and testing. 
« Network faull-finding and diagnostics, 
+ Loaring aboul the APRS protocol. 
« Checking packet formats. 
Among the more olicure Tornats, APRSdew fully 
understands MicE, compresxed positions and area 
wbjects (circles, inangles ete). 


The following pages show caamples of APRSilee 
outpul. 


With a few unimportant excepeions, APRSNEC 
undermainds ull of the AILS features included in ihe 
Protocol Spovitioation. 


APRSDEC even fecoynites Kenwood TM-D70U0 
adios, and convents (he posit ly he w *current* pasitrithey 
than an *old® pelt. Positive ambiguity (Mic-E and 
unconipeessed lal/lung) is abu tandled correctly. 


APRSDEC includes oxtemsive error repaning, 
showing, for example, when a parameter is oul oF rane, 
ur 16 in the wrong format, o¢ (ire the case al NMEA 
sentences) where there isa bed checksum, 


Features 

+ Runsunder native DOS, Win 95/98 ond Linua/Unix. 
(1 will alanist certainly run under Windows NT and 
Winitows 2000 as well, bur this has aot heeh texteil), 

¢ Accepts raw input in TNC/IGule output format 
(TNC_heudersdata), 

+ Accepts raw Inputia UI-View 2-Iine tog forevat; itl 
no longer necessary to edit log files before using 
APRSdec. In addifion, ax well ay decoding APRS 
pavkels, APRSdec also decodes the 15-digit UI-View 
Unestany 

+ Performs rigorows format checking, with detwiled 
ettorreponing. 

# Understands position ambiguity, reporting the 
bounding box in which the sutton ix ocated, 

+ Compares lavlong position against a prefix/country 
dotwbase = if the suution’s pusition appears to be 
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outside he country. APKSdoo fepurts a. poxsihle 
enomaly) : 


i Reports data valuessin tnypennl, nautical and metric 


units, 

+ Fully decodes Mic-& and compressed position for 
huts. 

» Recogrizes data fiant Kenwood 'TH-D7 and NM-700 
radios. and changes tho incomect NM-700 APRS 
Dats Type Identifier to "Current Mic-E Data”. 

» Provides duwiled weather srion reparts, including 
the calculation of windehilliand dew point 

+ Decixles storm data. 

® Decodes bearing and rurge sant, 

= Docodes DX Chanter reports, showing the data as it 
will dppear an TH-P)? and DM-700 screens, 


APRStluc is provided in Merl 4 yvuree, allowing it 1 
run on most plotforiis wecluding DOS, Windows and 
Linux’ Unix, dt may be downloaded from 
www netrecoubvapre hei, There ave two distribution 
files: “aprsdecd.zip" lor DOS/Windows and 
“oprsdocutar” for Unik/Limue. The DOS/Windaws 
diSiriburtion includes st suitable Perl compiler, 


APRSdoe ig made availalte under GNU General Publie 
Ligense, AURSdee is 3 tnudemurk owned by lan Wade, 
G3NKW. 


APRS Working Group; 
Protocol Reference Third Public Draft 


The APRS Working Group has now published the third 
fand hipefally final! publiy deatr of the APRS Protucul 
Referee. Tr is avilable on the TAPR website, at 
sew w Jape hrg/Lapr/hinl/Paprswe Aim. 


This mest draft meorparntcs *hundreda® of items of 
feewback rcorived since the provious draft published tast 
December, and has now grown to 115 pages. 


Several sections have been cousiderably eapanded and 
clarified. In particular, the chapters on Mig-E, Weather 
Reports and APRS Symbely huve been: substentially 
cewritten 


The Working Group invites feedback on the 
specification, although due to the eatensive public 
comments thal we huye alrendy received on prior drafts, 
we will not Wave a formwl Comment period as defined in 
the WG charter, whut we usk for now are additional eyes 
To ensore thit we haven’) inadvertently introduced new 
terrors 10 tig drail. Comments should be addresved to the 
TAPR "apraspec" mailing list, Details of how (o join the 
listare given on page 2 of the document. 


John Ackermann, N8UR 
Administrative Chair, APRS Working Group 
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Example output from the APRSdec program. 


A simple lavlong report: 

Sezaed £170 

ESASETAFRS, OME =5,WEDE>, WAUE/T1dO27O700SI4CD Tin /OTHZ4;ESM- GERD Im Markus, B¢+772- 
amar: Date Typew Peale v/ Sime. With APES 

2) Timns Uo boulre oo ure 

MA deg 08-76 win Wb TR Gen 24-60 pin 


A Taw Mic-E report, ‘APRSdee Fooognizes this cores trom #& Kenwood TM-D700 radio and automatically changes 
the APRS Dats Type to ‘Curent Mic-E duta”: automatically chang 


Pew FTLZIe-/1SE)Mere at Mine seatke fynert 
Mice tase 


reveGaNn ven cSavIDey>1 
AbD Dace Tybee Cer 
ioe Eeawooe tTw-orle 

Types seas im Fervdew 

bets 48 Sey 07.07 wie mW Longe 224 deg 21-43 ola 

AGbhe Messe QIN FOF Useriaz. jckonl 

Camrass 272 Seg cesete 4 Eseke (4.6 weh 7.4 wpe 2.1 aie) 
Atades 39% Cost (TST watere! 


a pane UP .etoe) Tivawes Li dbace\esssQeaise( peeosagesd at. cel /aeee/aenere 


s Tyode Objexc 
free + obiwce Stetuse Kite 
hours 28 alae UTC 


Daye 22 
Cmte 44 deg 24.29 min © Loage F4 dag f+, 19 ala 
eS Tine O36 Flacti MNSA Sources Otnae Compreentsn Urigine Cuagrensed 


Cuurpe~ 298 Shy Spewd= iGte teoge [tsts 
bps 538.7 Afay tear Bareitice/PAC Seat 


N Jauliong | report with position ambiguity, The Station may be kycated anywhere inside the byunding box: 


 PNGEteDs/Caga*® Cwerdes 


ae Rabe IDES eredsta. oy 
APRS Gata Typer Poote w/e tine, Wien AFRS 
Amnigucus peeltion. Syyealte serdere of buuncing ben) 

WH COrn@e, Laced Udy 5F,7¥ min WH Cenge OO meu 10.798 mtn 

36 Carper: Late?s deg §9,00 an MW Suge 90 dey 10:50 whe 

icone Souea QTR VWF Crarlaye Incsel 

Fuwere 2H vATCe MeLOPT abuee prerege terrelas 226 tat (27.5 eatersl 
Cotne 4 ut = enwe Cipetes 42.8 males (ee. 8 hol 

ke fiyltye Oowisdirectiodad 


A UI-View neqar including the decoded U1-View timestamp. (This report shows APRS Working Group Chairman 
John Ackermann, NSUR, jogaing towards GANRW's QTH at over 22mph - he was on a train at the time! APRSdec 
also recognizes that John is outside the contiguous 48 stiles, so it questions the reported localin): 


Ansord W627 
BOUR-TOHRLAYHIDEWIBENINRT-2UL0¥RK [ULI \ late f/458) 
DI-View Tlawstanys Jt May 2095 17 bre S¢ Gina 37 wece 13t clorenhay) 
APAE Data TypesCurtant #ic-# data Redtweteavece Ta D7 
Mossaya Types [Haste Secviow 
bate $1 deg 34,88 miu XH fanwe 0 cag 29.74 aie w 
*AQUSSTIOW: 28 Thhe Lat/lang positias roaannable? 
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Excerpts from the “APRS Protocol Reference” - ©1999, 2000 APRS Working Group, All rights reserved 


THE STRUCTURE OF THIS SPECIFICATION 


Spring 2000 « Issue #75 


This specification dexcrihes the overall requirements tor develupiny software 
that complies with APRS Protocol Version 1.0. Ihe Intonation Mow starts 
with the standard AX.25 Ul-trame, and progresses downwards inte more and 
more detail as the use of each field in the frame is explored. 


A key feature of the specitication is the inclusion of dozens of detailed 
examples of lypical APRS packels and related math compulations. 


Here is an outline of the chapters: 


Introduction to APRS — A brief background to APRS and a summary of its 
= Main fenures, 


The APRS Design Philosaphy — Whe fundamentals of APRS, highlighting 
its use ns 4 real-line tucticul communications tool, the timing of APRS 
transmissions and the use of generi¢ digipeating, 


APRS and AX.25 — A brie refresher on the structure of te AX.25 
UL frame, with particular reference to the special ways in which APRS uses 
the Nestination and Source Address fields and the Information field. 


APRS Dats in the AX.25 Destination and Source Address Fields 

Details of generic APRS cullsigns and callsigns that specify display symbols. 
and APRS software version numbers. Also a suititnary of haw Mic-E 
encoded data is stored in the Destination Address field, and how the Source 
Address SSID can specify a displuy seyn, 


APRS Duta in (be AX.25 Information Field — Details of the principal 
constituents of APRS data that are stored in the Information field, Contains 
the APRS Data Type Identifiers able. and a summary of all the ditTerent 
types of data that the Information field can hold, 


Time and Position Formats — Information on Juris for timestamps, 
latitude, longitude, position ambiguity. Maidenhead Ineators, NMEA data 
and altitude. 


APRS Data Extensions — Noetails of optional data extensivns for station 
course/speed, wind speed/direction, power/leight gain, pre-calculated radio 
range, IDF signal strength and Area Object descriptor. 

Pasition and DF Report Data Formats — Full detuils of these report 
formats. 


Compressed Position Report Data Furmats — Full details of how station 
position and APRS data extensions are compressed into very short packets. 


Mic-E Data Format —Mic-E encoding of station lat/long position, altitude, 
course, speed, Mic-F message code, telemetry data and APRS digipeater path 
into the AX.25 Destination Address and Information fields, 


Packel Status Register Page 7 


—_——— 


The Structure of this Specification 


Object and Item Reports — Full information on how to sct up APRS 
Objects and Items, and details of the encoding of Area Objects (circles, lines, 
ollipyes ete). 


Weather Reports — Full format detaily for weather reports from stund- 
alone (positionless) weather stations and for r¢ports containing position 
information. Also details of storm data format. 


Telemetry Data — A description of the MIM/KPC-3+ telemetry dats 


formal, with supporting infyrmation on how to tailor the interpretation of the 
] raw data to individual circumstances, 


Messages, Bulletins und Announcements — Full format information. 


Station Capabilities, Queries and Responses — Details of the ten different 
types of query and expected responses, 

Status Reports — The format of gencral status messages, pliis the special 
cases of using a status report ta contain meteor sculler beam headiny/power 
und Maidenhead lecator. 


Network Tunneling — The use of the Source Path Header to allaw 
tuancling of APRS packets through third-party networks that do not 
understand AX,25 addresses, and the use of the third-party Data Type 
Identifier, 


User-Defined Dats Format — APRS allows tisers to define their own data 
formats for special purposes. This chapter describes how to do this. 


Other Packets — A general simement on how APRS is to handle any other 
packet types that ane not covered hy this specification. 


APRS Symbols — ow to specify APRS symbols and symbol overlays, in 
position reports and in generic (iPS destination cullsigns 


APRS Data Formats ~~ An appendix containing all the APRS data formats 
collected together for eusy reference. 


The APRS Symbol Tables —A complete listing of all the symbols in the 
Primary and Altemate Symbol Tables, 


| ASCII Code Table — The full ASCII code, including decimal and hex 
codes for each character (the decimal code is needed for compressed laviong 
and altitude computations), together with the hex codes for bit-shitted ASCII 
characters in AX.25 addresses (useful for Mic-E decoding and general on-air 
packet monitoring). 
Glossary — A handy one-stop reference for the many APRS-specific terms 
used in this specification, 
References — Pointers to uther documents that are relevant to this 
Specification. 
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3 APRS AND AX.25 


Protocols At the link level, APRS uses the AX.25 protocal, as defined in Amateur 
Psckot-Radio Link-Layer Protocol (see Appendix 6 for details), utilizing 
Unnunibered Infureatian (Ut) frames exclusively, This means that APRS 
funls in coninectionfess mode, wherehy AX.25 frames are transntitted without 
expecting any response, and reception at the other end is not guaranteed. 


Ala higherlevel, APRS supports a messaging protocol that allows users to 
send short messages (onc line of text) lo nominated statiuns, und expects to 
receive acknowledgements from those slalions_ 


The AX.25 Frame AIL APRS Lransmissinns use AX.25 Ut-frames, with 9 fields of data: 


AX.25 UI-FRAME FORMAT 


ssses Protec! | wrormation ricco | Fas | Fag 
Dan Ld OE = 


Flag — The flag field at each end of the frame is the bit sequence Ox7e 
that separates coch frame. 


Destination Address — | his field can contain an APRS destination 
callsign or APRS data. APRS data is encoded to ensure that the field 
conforms to the standard AX.25 callsign format (i.e. § alphanumeric 
characters plus SSID). If the SSID is non-zero, it specifies a generic 
APRS digipsuter path. 


Source Address — This field contains the callsign and SSID of the 
ansmitting station. In same cases, if the SSID is non-zero, the SSID 
may specify an APRS diypliry Symbol Code. 


Digipeater Addresses —- From zero to 8 digipeater callsigns may be 
included in this field, Note: These digipeater addresses may be 
overridden hy a generic APRS diqipeater path (specified in the 
Destination Address SSID). 


Control Field — This field is set [a 0x03 (Ul-frame), 
Protocol ID — This field is set to OxFO (no layer 3 protecol). 


Information Field — This field contains more APRS data. The first 
character of this field is the APRS Data Type Identifier that specifies the 
nature of the data thal follows. 


Frame Check Sequence — Ihe FCS is # sequence of 16 bits used for 
checking the integrity of a received frame, 
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Chapter 4: APRS Dats in the AX.25 Destination and Source Address Fields 


4 APRS DATAIN THE AX.25 DESTINATION AND 
SOURCE ADDRESS FIELDS 


The AX.25 The AX.25 Destination Address field can contain 6 different types af APRS 
Destination —_ information: 
Address Field 
Ageneric APRS address. 


A generic APRS address with a symbol. 
An APRS software version number. 
Mic-E encoded data. 

A Maidenhead Grid |.ocator (obsolete), 
An Alternate Net (ALTNET) acidress. 


In ail of these cases, the Destination Address SSID may specify a generic 
APRS digipeater path. 


Generic APRS APRS uses the following generic beacon-style destination addresses: 


Sanenen AIR*T ALL? APS BEACON CQ" GPS" OF* 


DcPS* ORILL* Dx” to JAVAS MAIL’ MICE’ 

QsT* QTH' RTCM™ SKY" SPACE* SPC* SYM* 

TEL" TEST” TLM* WX" ZIPS T 
The asterisk is a wildcard, allowing the audress 1» be extended (up to a total 
of 6 alphanumeric characters), Thus, for éxamplo, WX, WX12 and WX12C0 
are all valid APRS destination addresses. 


1 The AIR® and Z1P* pddresses are being phased oul, bul are needed at 
prestnt for backward compatibility. 

All of these arleiresses have sn SSID of -0. Non-zorn SSIDs are reserved for 
generic APRS ciyipcating. 

These addresses are copied by everyone. All APRS softwere must accept 
packets with these destinatian addresses, 


The adulress GPS (Le. the S-leller address GPS, not GPS~) Is specifically 
intended for use by trackers sending lalllong positions via iglpeaters which 
have the capahility of converting positions to campressed data format, 


The addresses DGPS and RTCM are used by Wifterential GPS correction 
stations. Most suflware will not make use of packets using this address, other 
than to pass them an to an attached GPS unit, 


The address SKY is tised for Skywarn stations. 


Parkots aduressed lo SPCL are intended for special events, APRS software 
can display suct packets to the exclusion of all others, to minimize clutter on 
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Generic APRS 
Aduress with 
Symbol 


APRS Software 
Varsion Number 
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the screen from other stations not involved in the special event. 
The addresses TEL and TLM is used for telemotry stations. 


APRS uses several of tht above-listed generic addresses ma special way, to 
specify nol only an address bul also a display xymbal. These special 
addresses are GPSxyz, GPSCrin, GPSErin, SPCxyz and SYMxyz, and are 
inlended for use where it is not possible to include the symbol in the AX.25 
Intormation field, 


The GPS addresses above are for general use. 
The SPC addresses ar intender for special events, 
The SYM addresses are reserved for fulure se. 


The characters xy and nn refer to entries in the APRS Symbol Tables. The 
character z specifics a symbol overlay. See Chapter 20: APRS Symbols and 
Appendix 2 tor more information. 


The AX.26 Destination Address fleld can contain the version number of the 
APRS software (hat is running al the station. Knowledge of the version 
number can be useful when debugging. 


The following software version lypes are reserved (xx and xxx indicate a 
version number); 


APCxxx APRSICE, Windows CE 
APEXxx PIC-Encoder 

API xxx Jour) radios (future) 
APICxx ICQ messaging 

APKxxx Kenvenod ratios 

APMxxx MacAPRS 

APPxxx pocket APRS 

APRxxx APRSdos 

APRS older versions ot APRSdos 
APRSH alder versions of MacAPRS 
APRSW older versions of Win APRS 
APSxxx APRS+SA 

APHxxx WinAPRS 

APXxxx X-APRS 

APY xxx Yaesu radios (future) 
APZxxx Experimental 


This table will be added to by the APRS Working Group. 


For example, a station using version 3.2.6 of MacAPRS could use the 
destination callsign APN326. 
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Mic-E Encoded 
Data 


Maidenhead Grid 
Locator in 
Destination 
Address 


Alternate Nets 


Generic APRS 
Digipeater Path 


Paye 12 


The Experimental destination is designated for temporary use only while a 
product is being developed, before a special APRS Software Version address 
is assigned to it 


Another alternative use of the AX.25 Destination Address field is to contain 
Mic-E encoded dato. This data includes: 


The latitude of the station. 


A West/East Indicator and 3 Longitude Offset Indicator (used in 
langitude computations). 


A Message Code. 
The APRS digipeater path. 


This data is used with associated dete in the AX.25 Information field to 
provide # complete Posilion Report and other information about the station 
(see Chapter 10: Mic-E Data Format). 


The AX,25 Destination Address fieki may contain a 6-charactor Maidenhead 
Grid Locator, For example: 1091SX. This format ts typically used by meteor 
scatter and satellite operators who necd to keep packets as short as possible, 


This format 1s now obsolete 


Any other destination aduress not included in the specitic generic list or the 
other categories mentioned above may be used in Alternate Neots (ALTNETs) 
by groups of individuals for special purposes. Thus they can use the APRS 
infrastructure for a variety of experiments without cluttering up the maps and 
lists of other APRS stations. Only stations using the same Al TNET address 
should see their data. 


The SSID in the Destination Address treld of all packets is coded to specify 
the APRS digipeater path. 


if the Destination Address SSID is -0. the packet follows the standard AX.25 
digipeater ("VIA") path contained in the Digipeater Addresses field of the 
AX.25 frame. 

If the Destination Address SSID is non-zero, the packe: follows one of 15 
Generic APRS digipeater paths. 
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The SSID field in the Destination Addrass (i.e. in the 7th address byte) is 
encoded as follows: 


APRS Digipeater Paths in Destination Address SSID 


h path + WIDE 
path + WIDE 
| _=14 | East pain + WIDE | 
[=18 | West path « WIDE _ | 


The AX.25 Source The AX.25 Source Address field contains the callsign and SSID of ue 
Address SSIDto —_—_ originating station, If the SSID is -0, APRS does not treat it in any special 
specify Symbols Way. 


If, however, the Source Address SSID is non-zero, APRS interprets it as 3 
display icon, This is intended for use only with stand-alone trackers where 
there is no other method of specifying a display symbol or a destination 
address (¢.9. MIM trackers or NMEA trackers), 


For more information, see Chapter 20: APRS Symbols. 
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5 APRS DATAIN THE AX.25 INFORMATION FIELD 


Generic Data In general, the AX.25 Information field can contain some or all of the 
Format following information: 
APRS Data Type Idontitier 
APRS Data 
APRS Data Extension 
Comment 
Generic: APRS (nfarmation Fietd 


Bylas: 


APRS Data Type Every APRS packet contains an APRS Duta Type Identifier (DTI). This 
identifier determines the format of the remainder of the data in the Information field, as 
| follows: 


] APRS Data Type Identifiers 


[want [ata Type Sd 
Current ict Data (Rev 0 beta) 


Pociher withavs limmstame (win APRS 
messeatgl 


Pusition wilhuul omesaariip [ne APRS 
manswging), e¢ Ulimeter 2000 WX Siaton 


7% | Quxy 
e Pusitive wan tinestama (War APRS messaging) 


AH (=! 
LT reeeey ate 
[ v-z | 
Le 
es apne a 


[ [wearer Ragan eaeeenad 
Currenl Mic-F Data (nat useoin TM-D700) 


|S | Raw GHS aaa dt Unemeter 2000 


Usot-Detitest APHS pocket trrmat 


al 
he 

: [1 | rams — Tiersen ciwae | 
=n 
= 


7 
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APRS Data and 
Data Extension 
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Note: There is one exception to the requirement for the Data Type Identifier 
to be the first character in the Information Field — this is the Position without 
Timestamp (indicated by the | OT). The | character may occur anywhere 
up to and including the 40th character position in the Information field. This 
variability is required to support X1J TNC digipeaters which have a string of 
unmodifiable text at the beginning of the field, 


Note: The Kenviood TM-D700 radio uses the ' DTI for current Mic-E data. 
The radia does not use the ' DTI. 


There are 10 main types of APRS Data: 
* Position 

Direction Finding 

Objects and Items 

Weather 

Telemetry 

Messages, Bulletins and Announcements 

Queries 

Responses 

Status 

Other 


Some of this data may also have an APRS Data Extension that provides 
additional information. 


The APRS Data and optional Data Extension follow the Data Type Identifier. 


The table on the next page shows a complete list of all the different possible 
types of APRS Data and APRS Data Extension. 
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Compressed laliinny!coursr/-sueecir atin ranyesantude 
Syne? Table 1) ana Synibol Cas 

Mee. C honqrucs, speed and course, leluunetry Or sttus 
Rew GP'S NMEA snlence 


Tene (DH or HANS) 


Comgronney leviongicow se/spradtane range amd 
Syrteut fatie 10 and Symbol Code 


ead 


athe tangefaaude 


lavlnngtourtesperdi 
‘Syenbal Terie 1D ang Symbol Code 


PreLaicuated Radio Range 
Umi OF Signa Sirenigtn 
Sturn ata (ir Goenmern helt) 


Copene ang Spanst 
Puwer, FHloxtive Antone Hoigh’Gainfurectvity 
(re Calouiatet Radio Range 


Course and Spred 

owes, Ettactive Artenna HeghlGain/Directvay 
Fie-Catcuated Ruwio Ranye 

‘Omri DF Signal Strang) 

Aran Obj 


Comment Field 


Base-91 Notatian 
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In general, any APRS packel can contain a plain Lext comment (such as a 
beacon message) in the Information field, immeriately following the APRS 
Data or APRS Date Cxtension, 


There is n& separator betvrecn the APRS data and the corument unless 
otherwise slated. 


The comment may contain any printable ASCH characters (except | and ~, 
which are reserved tor ING channel swatching). 


The maximum length of the comment leld depends on the report — details 
are included in the description of each report. 
In special cases, the Comment field can also contain further APRS data; 


_ Altitude in comment text (see Chapter 6; Time ane Position Formats), or 
in Mic-E stotus text (see Chapter 10: Mic-C Data Format), 


Maidenhead Locator (grit square), in a Mic-E stotus text [ald (see 

Chapter 10: Mic-E Duta Format) or in a Status Report (see Chapter 16: | 
Status Reports). | 
Bearing and Number/Range/Quality paremeters (/2RG/NRO), in OF | 
reports (see Chapter 7: APRS Data Extensions). 

Area Object Line Widths (sve Chapter 11: Object and |tem Reports). 

Signpost Objects (see Chapter 11: Obyect anu! lem Reports). 

Weather and Storm Data (see Chapter 12: Weather Reports). 

Beam Heading and Power, in Status Reports (see Chapter 16; Status 

Reports), 


Two APRS data formats use base-91 natation: lat/long coordinates in 
compressed format (see Chopter 9) and the altitude in Mic-E format (see 
Chapter 10), 

Base-91 dala is compressed into a short string of characters, All the 
characters are printable ASCH, with character codes in Uo range 33-124 
decimal (i.e! through |), 


Tu compute (he base-91 ASCII character string for a given data value, the 
value is divided by progressively reducing powers of 91 until the remainder 
is less than 91, Al wach step, 33 fs added to the modulus of the division 
process to obtain the corresponding ASCII character code. 


For example, for a data vahun of 12345679: 


12345678 / 91’ = modulus 16. remainder 288542 
28054291? = morlutus 34, remainder 6988 
6988/91" = modulus 76, remainder 72 
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The four ASCII character codes are thus 49 (i.e. 16+33), 67 (i.e. 34+33), 109 
(i.e. 7633) and 105 (i.¢. 72+33), corresponding to the ASCII string 1Cmi, 


APRS Data Units For historical reasons there is some lack of consistency between units of data 
in APRS packets — some speeds are in knots, others in miles per hour; some 
altitudes are in feet, others in meters, and so on. It is emphasized that this 
specification describes the units of data as they are transmilted on-air. It is 
the responsibility af APRS applications to convert the on-air units to more 
suitable units if required. 


The default GPS earth datum is World Geodetic System (WGS) 1984. 
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